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NEWSPECIES OFFOSSIL VAMPIREBATS
(MAMMALIA: CHIROPTERA: DESMODONTIDAE)

FROMFLORIDA ANDVENEZUELA

Gary S. Morgan, Omar J. Linares, and Clayton E. Ray

Abstract.— \ new species of vampire bat is described from a partial skull

and several postcranial elements from the early Pleistocene of Florida. Similar

in size to the living Desmodus rotundus, it is considerably smaller than the

only previously recognized species of North American fossil vampire, D. stocki.

Characters that distinguish the new species include the large mastoid process,

narrow occiput, reduced ventral flexion and posterior inflation of the braincase,

and posteriorly directed foramen magnum. It occurs in fossil deposits ranging

in age from approximately 1.8 to 1.0 million years (early to middle Irvington-

ian), and is more than one million years older than any previously known
vampire bat.

A second new species of giant vampire bat is described from two partial

skeletons recovered from surficial deposits of uncertain Late Quaternary age

in Cueva del Guacharo, Monagas, Venezuela. This new species is larger than

any other described vampire and differs as well in its relatively slender and
delicate skull, and mandible with straight ventral border and pockets behind

incisors almost lacking. Skeletal fragments from caves in West Virginia and
Yucatan represent vampires of similarly large size but undetermined affinities.

Fossil remains, undoubtedly in part at

least of Recent age, of the common vam-
pire, Desmodus rotundus, were recognized

by Lund from caves near Lagoa Santa, Mi-

nas Gerais, Brazil, in the course of his ex-

plorations of 1835-1844 (Ray et al. 1988).

Remains thought to be Recent in age have

been assigned to Desmodus rotundus from

three caves, and to Diphylla ecaudata from

one cave, in Venezuela (Linares 1 968, 1 970).

The new species described here is the first

evidence of an extinct vampire in South

America. Fossil vampires were first report-

ed from North America in a footnote to a

paper on a new species of Pleistocene ter-

restrial gastropod from a cinnabar mine near

Terlingua, Texas (Cockerell 1 930). This large

extinct vampire bat was later described as

Desmodus stocki (Jones, 1958) from depos-

its of late Pleistocene (Rancholabrean) age

in San Josecito Cave, Nuevo Leon, northern

Mexico. Gut (1959) described a second

species, D. magnus, from the late Pleisto-

cene Reddick 1 fauna, Marion County,

Florida. Fossils of Desmodus from outside

the Recent North American range ofD. ro-

tundus are known from late Pleistocene sites

in northern Mexico, California, Arizona,

NewMexico, Texas, Rorida, West Virginia,

and Cuba (Ray et al. 1988). Hutchison

(1967) synonymized D. magnus with D.

stocki on the basis of their similarity in size

and other cranial features. Most recent

workers have followed Hutchison in rec-

ognizing D. stocki as the only extinct late

Pleistocene species in North America. Ray
et al. (1988) mapped and brieffy summa-
rized all known fossil occurrences of vam-
pire bats.

In Florida, Desmodus stocki has been re-

corded from four Rancholabrean vertebrate

faunas (Ray et al. 1988). Most of these fos-
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sils were referred originally to Desmodus
magnus. Over the past 20 years numerous
early Pleistocene (Irvingtonian) vertebrate

fossil sites have been discovered in penin-

sular Florida. Screenwashing for micro-

vertebrates from these Irvingtonian locali-

ties has revealed the presence of a new
species of Desmodus in three faunas: the

early Irvingtonian Inglis lA Local Fauna,

Citrus County, and the middle Irvingtonian

Haile 16A and Haile 21 A local faunas, Ala-

chua County. These fossils represent the

oldest known vampire bats.

Meanwhile, in conjunction with field

studies of bats and surveys of caves in Ven-

ezuela, Linares in 1965 recovered two geo-

logically young fragmentary skeletons of a

very large new species of vampire bat. Ef-

forts by Linares and Ray to determine the

affinities of this form led to comprehensive

study of the fossil record of vampires and

to comparison of the hard parts of the three

living species. Our mutually overlapping and

converging interests in fossil vampires have

resulted in presentation of a synopsis of our

findings (Ray et al. 1988) and in a more
detailed review we have in progress. Delay

in publication of that review has caused pre-

mature allusion in print to the new species

from Florida and Venezuela. This, together

with the intense current interest in vam-
pires, has induced us to validate the names
of the two new species without further de-

lay.

The fossils utilized for this paper are de-

posited in the vertebrate paleontological

collections of the Florida State Museum,
University of Florida (UF) and the Florida

Geological Survey (UF/FGS), also housed

at the Florida State Museum; the Depart-

ment of Paleobiology, U.S. National Mu-
seum of Natural History, Smithsonian In-

stitution (USNM); Department of Vertebrate

Paleontology, Los Angeles County Museum
of Natural History (LACM); Seccion de Pa-

leobiologia, Museo de Ciencias Naturales,

Universidad Simon Bolivar, Caracas, Ven-

ezuela (MUSB). Recent comparative ma-

terial is from the Division of Mammals, Na-
tional Museum of Natural History,

Smithsonian Institution (USNM), the De-
partment of Mammalogy, American Mu-
seum of Natural History (AMNH), and the

mammalogy collection of the Florida State

Museum (UF). All measurements were tak-

en with dial calipers and rounded to the

nearest 0. 1 mm. Descriptive morphological

terms and cranial measurements follow

DeBlase and Martin (1981).

Systematic Paleontology

Class Mammalia Linnaeus

Order Chiroptera Blumenbach
Family Desmodontidae Gill

Genus Desmodus Maximilian

Desmodus archaeodaptes, new species

Fig. 1

D. praecursor. —Rayet al., 1988:20 (nomen
nudum).

Desmodus archaeodaptes. —Rayet al., 1988:

22 et sqq. (nomen nudum).

Holotype. —UF94526, nearly complete

braincase posterior to interorbital constric-

tion, lacking only zygomatic arches, with

associated left periotic. Collected by Law-

rence H. Martin, Jr., in May 1983.

Type locality. —Haile 2 1 A Local Fauna of

early Pleistocene (middle Irvingtonian) age,

located 4.6 km northeast of Newberry, Ala-

chua County, Florida.

Referred material. -UF 94527, UF
94528, two proximal ends of left humeri

from type locality; UF40046, complete right

humerus, from Inglis lA Local Fauna of

early Pleistocene (early Irvingtonian) age,

located 3 km southwest of Inglis, Citrus

County, Florida; UF 24206, distal end of

left humerus and UF 40047, proximal end

of left radius, from Haile 16A Local Fauna

of early Pleistocene (middle Irvingtonian)

age, located 5.8 km northeast of Newberry,

Alachua County, Florida.

Etymology.— From the Greek archaios,

ancient, old, and daptes, eater of blood by
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Table 1.— Cranial and mandibular measurements of Desmodus archaeodaptes, D. rotundus, D. stocki, and D.

draculae. Mean, standard deviation, observed range (in parentheses), and sample size are given for each mea-

surement.

Species and
locality

Total length

of skull

Condylobasal
length

Breadth
of rostrum

Interorbital

constriction

Zygomatic
breadth

Desmodus archaeodaptes

(UF 94526, holotype)

Haile21A

Florida

- - - 5.8 12.4

Desmodus rotundus murinus

Mexico

23.7 ± 0.44

(22.7-24.3)

30

21.2 ± 0.36

(20.5-21.8)

30

6.0 ± 0.21

(5.5-6.5)

30

5.5 ± 0.17

(5.1-5.8)

30

12.0 ± 0.29

(11.5-12.7)

30

Desmodus r. rotundus

Chile and Paraguay

24.8 ± 0.53

24.1-25.5

10

22.3 ± 0.56

(21.5-23.3)

10

6.6 ± 0.28

(6.1-7.0)

10

5.7 ± 0.23

(5.4-6.0)

10

12.8 ± 0.28

(12.3-13.1)

10

Desmodus stocki

San Josecito Cave

Mexico

27.3 ± 0.52

(26.5-28.2)

6

24.5 ± 0.18

(24.1-24.7)

6

7.4 ± 0.16

(7.1-7.6)

6

6.1 ± 0.11

(5.9-6.2)

9

14.0 ±
(14.0)

2

Desmodus stocki

Reddick

Florida

" " 6.1 ± 0.21

(5.8-6.3)

3

14.3 ± 0.20

(14.1-14.5)

2

Desmodus draculae

(MUSB 152-85 PB, holo-

type; USNM23568,

paratype)

Cueva del Guacharo.

Venezuela

31.2,- 29.7, - 9.2, - 5.7,6.7

sucking. The name refers to the fact that

this is the oldest known species of vampire

bat.

Diagnosis.— T)i^trs from other known
species of Desmodus in possessing broad

plate-hke mastoid process, narrower occi-

put, lateral connection of nuchal crest to

paroccipital process; and from all except D.

draculae in nearly vertical orientation of su-

praoccipital, lack of inflation and ventral

flexion of posterior portion of braincase, and

posteriorly oriented foramen magnumwith

rounded dorsal margin. Desmodus archaeo-

daptes differs from D. rotundus in presence

of larger glenoid fossa, reduced postglenoid

process, smaller occipital protuberance, and
weakly inflated supraoccipital; from D.

stocki in smaller size, longer and narrower

braincase, weaker cranial crests, ventrally

deflected paroccipital process, shallow basi-

cranial pits separated by low indistinct ridge,

and weakly inflated posteromedial process

of basisphenoid; and from D. draculae in

much smaller size.

Measurements. —SeeTables 1 and 2.

Description and comparisons. —The
braincase of the holotype of Desmodus ar-

chaeodaptes from Haile 2 1 A is nearly com-
plete posterior to the interorbital constric-

tion. The zygomatic arches are missing

except for the base of the right squamosal

process. This skull is within the size range

of Recent D. rotundus and is considerably

smaller than that of D. stocki and D. drac-

ulae (see Table 1 and Fig. 1).

Desmodus archaeodaptes more closely re-

sembles D. rotundus than D. stocki in cer-

tain cranial features: these include narrower

more elongated braincase, reduced cranial

crests, ventral deflection of the paroccipital
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Table 1.— Continued.

Mastoid breadth
Breadth of
braincase

Length of
braincase

Height
of braincase

Total length

of mandible
Length of mandibu-

lar tooth row
Height of
coronoid

12.4 12.3 17.2 12.0

12.5 ± 0.29

(12.0-13.1)

30

13.0 ± 0.22

(12.6-13.3)

10

14.1 ± 0.33

(13.5-14.5)

8

14.4 ± 0.25

(14.1-14.7)

5

15.2, 15.5

11.9 ± 0.24

(11.5-12.5)

30

12.6 ± 0.32

(12.1-13.0)

10

13.8 ± 0.20

(13.6-14.2)

11

14.1 ± 0.22

(13.8-14.4)

4

14.8, 14.5

16.9 ± 0.35

(16.4-17.9)

30

17.4 ± 0.33

(17.1-18.2)

10

19.2 ± 0.32

(18.7-19.7)

9

19.6 ± 0.08

(19.5-19.7)

3

21.1,22.4

11.9 ± 0.39

(11.1-12.6)

30

12.3 ± 0.36

(11.9-12.6)

10

13.5 ± 0.17

(13.2-13.8)

10

13.2 ± 0.19

(13.0-13.5)

4

14.8, 13.4

15.3 ± 0.33

(14.5-16.0)

30

15.8 ± 0.40

(15.3-16.6)

10

17.4 ± 0.26

(17.0-17.6)

3

21.9, -

4.7 ± 0.14

(4.4-5.0)

30

4.8 ± 0.09

(4.7-4.9)

10

5.3 ± 0.10

(5.1-5.4)

16

8.5, 8.3

6.1 ± 0.20

(5.6-6.5)

3

6.3 ± 0.26

(6.0-6.8)

10

6.7 ± 0.21

(6.2-6.9)

7

9.4, -

process, weakly inflated posteromedial pro-

cess of the basisphenoid, and shallow basi-

cranial pits. There are also many characters

that distinguish the skulls of D. archaeo-

daptes and D. rotundus. The occipital pro-

tuberance only slightly overhangs the oc-

cipital condyles in D. archaeodaptes,

whereas in D. rotundus the braincase is ex-

panded posteriorly and flexed ventrally so

that the occipital protuberance occupies a

more posteroventral position. The occipital

protuberance is also larger in the living

species and has a prominent posteriorly

projecting process. In lateral view, the su-

praoccipital of D. archaeodaptes is nearly

vertical, but in D. rotundus, because of in-

flation and ventral flexion of the braincase,

it is tilted posteriorly. In the essentially un-

modified braincase of D. archaeodaptes the

foramen magnum faces posteriorly, where-

as in D. rotundus it is oriented ventrally.

The supraoccipital in D. archaeodaptes is

essentially flat, but in D. rotundus the region

along the midline between the foramen

magnum and the occipital protuberance is

noticeably inflated. The occiput of D. ar-

chaeodaptes is narrower and higher than in

the Recent species. The occipital protuber-

ance is more dorsad, and the nuchal crests

(forming the lateral borders of the occiput)

make a more acute angle in D. archaeo-

daptes than in D. rotundus because they

connect laterally to the paroccipital pro-

cesses rather than to the mastoid processes.

Laterally, the nuchal crest turns abruptly

ventrad in D. archaeodaptes and becomes

confluent with the lateral edge of the par-

occipital process; a weak secondary crest

branches from the lateral edge of the nuchal

crest and connects with the mastoid process.

In D. rotundus the mastoidal connection is

emphasized and the paroccipital connection

is lost.

The braincase of Desmodus stock! is larg-

er overall and relatively shorter, broader,

and more globose than that of D. archaeo-

daptes and D. rotundus, but is intermediate

between these smaller species in certain oth-
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Table 2. —Measurements of the humerus of Recent and fossil Desmodus. Mean, standard deviation, observed

range (in parentheses), and sample size are given for all measurements, except those taken from Hutchison

(1967).

Species and locality Total length Proximal width Medial width of shaft

Desmodus archaeodaptes

(UF 40046)

Inglis lA
Florida

(UF 24206)

Haile 16A

Honda

(UF 94527)

Haile 21

A

Florida

39.7 5.7 6.2

5.9

5.2

2.2

2.1

Desmodus rotundus 37.0 ± 2.33 4.9 ± 0.28 5.4 ± 0.30 2.1 ± 0.18

(32.4-42.4) (4.4-5.6) (4.8-5.9) (1.7-2.4)

19 19 19 15

Desmodus stocki

San Josecito Cave 43.6 6.3 6.8 2.5

Mexico (39.3-47.5) (5.8-6.8) (6.4-7.3) (2.0-2.9)

(from Hutchison, 1967) 42 47 52 56

Reddick 41.8 ± 1.34 6.3 ± 0.16 6.8 ± 0.18 2.6 ± 0.11

Florida (39.4-44.3) (6.0-6.7) (6.4-7.2) (2.2-2.7)

15 38 42 42

Desmodus draculae 51.0 _ 8.5 3.3

(MUSB 152-85 PB, holotype) 1 1 1

Cueva del Guacharo

Venezuela

er characters. The posterior portion of the

braincase of D. stocki is more inflated and

the occipital protuberance and foramen

magnumare located in a more ventral po-

sition than in D. archaeodaptes. Compared
with D. rotundus, however, the braincase of

D. stocki is not expanded as far posteriorly,

nor does it attain the same degree of ventral

flexion. The dorsal margin of the foramen

magnum is rounded in D. archaeodaptes in

contrast to its hexagonal shape in D. stocki.

The cranium of D. stocki resembles that of

the living species in the more ventral po-

sition of its occipital protuberance and the

lateral connection of the nuchal crest to the

mastoid process; these features give the oc-

ciput the appearance of being broader, but

shallower, dorsoventrally than in D. ar-

chaeodaptes.

The articular surface of the glenoid fossa

is relatively large in Desmodus archaeo-

daptes and D. stocki, and the postglenoid

process is short and blunt. Desmodus ro-

tundus has a smaller glenoid fossa and the

postglenoid process is more elongated and

triangular in shape. The smaller postglenoid

Fig. 1 . Skulls of vampire bats in dorsal (A-C), ventral (D-F), right lateral (G-I), and posterior (J-L) aspect.

A, D, G, J, Desmodus rotundus, UF 20664, Recent, Paraguay; B, E, H, K, Desmodus stocki, UF/FGS 5646,

Rancholabrean, Reddick 1, Florida; C, F, I, L, Desmodus archaeodaptes, UF 94526 (holotype), Irvingtonian,

Haile 21 A, Florida. Scale is one cm.
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process of D. archaeodaptes and D. stocki,

coupled with the larger articulating surface

for the mandible, suggests that these extinct

species may have had somewhat greater

freedom of movement of the lower jaw than

D. rotundus. The posteromedial process of

the basisphenoid is weakly developed in the

two smaller vampires, but is strongly in-

flated in D. stocki. The basicranial pits lo-

cated anterior and medial to the tympanic

cavity are barely noticeable depressions in

D. archaeodaptes, but are larger, deeper, and

extend farther posteriorly in D. stocki. In

the larger species these pits are separated by

a thin, knife-like ridge of bone that extends

posteriorly to a point about halfway be-

tween the anterior and posterior edges of

the tympanic cavity. This ridge is low and

indistinct in D. archaeodaptes and disap-

pears at the anterior edge of the tympanic

cavity leaving the basioccipital almost per-

fectly flat. The basicranial pits and ridge are

intermediate in their development in D. ro-

tundus. The paroccipital process is ventrally

deflected in D. archaeodaptes and D. rotun-

dus, but oriented posteriorly in D. stocki.

The broad ventrally rounded mastoid pro-

cess of D. archaeodaptes is larger than that

of D. stocki or D. rotundus.

The total length of the complete humerus
from Inglis lA referred to Desmodus ar-

chaeodaptes is within the observed range of

humeri of Recent D. rotundus, although it

is longer than any humerus measured of

Middle American specimens referred to D.

rotundus murinus (Table 2). The proximal

and distal widths of this specimen slightly

exceed those measurements in the same
sample of D. rotundus. The length of the

Inglis humerus barely overlaps the lower

end of the range of variation of D. stocki

humeri from Reddick IC, while the prox-

imal and distal widths are less than those

for any humerus ofD. stocki measured (Ta-

ble 2). Two proximal ends of humeri from

Haile 2 1 A and a single distal end from Haile

16A are slightly smaller than the humerus
from Inglis lA, but are well within the ob-

served range of measurements for Recent

D. rotundus. There are no apparent char-

acters, other than size, that differentiate the

humeri of D. rotundus, D. archaeodaptes,

and D. stocki.

Geologic age and localities.— Desmodus
archaeodaptes is described on the basis of

six specimens from three localities in north-

empeninsular Florida, all of which are early

Pleistocene (Irvingtonian) in age. Biostrati-

graphic correlations with the North Amer-
ican Land Mammal biochronology estab-

lish Inglis lA as very early Irvingtonian in

age (between about 1.8 and 1.5 Ma), while

Haile 16A and Haile 21 A are middle Ir-

vingtonian (between about 1.5 and 1.0 Ma).

The oldest previously recorded vampire bats

were samples of D. stocki from the late

Pleistocene (early or middle Ranchola-

brean) Arredondo 2A and Reddick lA, IB,

and 1 C faunas, also from northern Florida.

With the exception of the probably Recent

remains from San Miguel Island, all fossils

of D. stocki from the western United States

and northern Mexico are latest Pleistocene

(late Rancholabrean) in age (Kurten & An-
derson 1980, Ray et al. 1988), a time in-

terval during which Desmodus appears to

have been absent from Florida (Morgan

1985).

Fossil sites representing former caves, fis-

sures, and sinkholes are commonin the karst

terrain of northern peninsular Rorida. Most
of these sites are clastic infillings deposited

in solution features developed in the soft

marine limestones of the upper Eocene Oca-

la Group. These fossiliferous terrestrial sed-

iments are most often exposed by commer-
cial limestone mining. Many Florida State

Museumvertebrate fossil sites are identified

by numbers and letters following the general

locality name (e.g., Haile 21 A). The name
(e.g., Haile) refers to the geographic location

of the site, the number identifies the partic-

ular limestone quarry or specific area in

which the site is (or was) located, and the

letter refers to individual fossil deposits

within one quarry or specific area. Even
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though two or more fossil sites may be found

in the same Hmestone quarry, it cannot be

assumed without strong evidence that they

are necessarily close in age or formed

through similar depositional processes.

The Inglis 1 A Local Fauna was collected

from the north bank of the now-defunct

Cross Rorida Barge Canal in Citrus County,

Rorida, 3 km SW of Inghs (29°01'N,

82°42'W), SE V4, SE 1/4, Sec. 9, T17S, R16E,

Yankeetown 7.5 minute quadrangle, U.S.

Geological Survey (1955). The fossiliferous

sediments, now completely excavated, con-

sisted of alternating layers of sand and clay

filling a large solution cavity in the Eocene

Inglis Formation. The geology and stratig-

raphy of Inglis lA were discussed by Klein

(1971). A diverse chiropteran fauna occurs

at Inglis lA supporting geological evidence

that this deposit represents a former cave.

Comprehensive studies have been con-

ducted on the birds (Carr 1980) and snakes

and lizards (Meylan 1982) of this fauna, and

a list of the mammals was given by Webb
& Wilkins (1984). Inglis 1 A contains mam-
mals found in both late Blancan and early

Irvingtonian faunas in Rorida, including

Glyptotherium cf G. arizonae (Gillette &
Ray 1981), Megalonyx leptostomus (Mc-

Donald 1977), Trigonictis cf T. macrodon
(Ray et al. 1981), Chasmaporthetes ossifra-

gus (Berta 1981), and Capromeryx arizo-

nensis (Klein 1971), but lacks forms re-

stricted to the Blancan, including

Borophagus, Nannippus phlegon, and Equus
(Dolichohippus). An early Irvingtonian age

for this fauna is further indicated by the

presence of Geomys propinetis (Wilkins,

1984) and Sigmodon curtisi (Martin 1979).

The Haile 1 6A Local Fauna was discov-

ered in a limestone quarry 5.8 km NE of

Newberry, Alachua County, Florida

(29°41'N, 82°34'W), NE 'A, NE 'A, Sec. 25,

T9S, R17E, Newberry 7.5 minute quadran-

gle, U.S. Geological Survey (1968). The fos-

sil vertebrates at this site occurred in a large

fissure with massive dark silty clays. The
depth, areal extent, and stratigraphy of this

deposit could not be determined accurately

as it was destroyed by limestone quarrying

operations before it could be excavated. Al-

though all fossils from Haile 1 6A were ob-

tained by screenwashing spoil piles, there is

no evidence that the fauna is mixed. No list

of the mammalian fauna from Haile 1 6

A

has been published; however, a few of the

taxa have been studied, including Trigonic-

tis (Ray et al. 1 98 1 ), Geomys (Wilkins 1 984),

Erethizon (Frazier 1981), and Sigmodon
(Martin 1979). According to Martin, Sig-

modon libitinus, a species known only from

Haile 1 6 A, is intermediate between 5'. cur-

tisi from the early Irvingtonian Inglis lA
fauna and S. bakeri from the late Irving-

tonian Coleman 2A fauna. A middle Ir-

vingtonian age for Haile 16A is also indi-

cated by the presence of Megalonyx
wheat ley i (McDonald 1977), Tapirus haysii,

and an early species of Pity mys, and by the

stage of evolution of Holmesina.

The Haile 21 A Local Fauna is located 4.6

km northeast of Newberry, Alachua Coun-

ty, Rorida (29°41'N, 82°33'W), SE 'A, NE
1/4, Sec. 26, T9S, R17E, Newberry 7.5 mi-

nute quadrangle, U.S. Geological Survey

(1968). This site was discovered in 1983 by

Eric Kendrew and was worked by the Ror-

ida State Museum between October 1983

and March 1984. Fossils were initially re-

covered from Haile 21 A after the land sur-

face had been graded with heavy equipment

in preparation for mining. The fossiliferous

sediments consist of clays, sands, and lime-

stone breccias filling a former cave or sink-

hole roughly circular in outline, some 10 m
in diameter and 5 to 7 m in depth. There

are no previous published references to the

Haile 21 A vertebrate fauna. The fauna is

overwhelmingly dominated by a large

species of Plat ygonus, similar to samples of

Platygonus from other Irvingtonian sites in

Florida. The occurrence of Smilodon graci-

lis suggests a pre-late Irvingtonian age for

Haile 21 A (Berta 1987), and the presence

of Tapirus haysii and the association of

Canis edwardii and C. armbrusteri are in-
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Approximate Scale

©A (Galeria DerechaN'S; D. draculae , Paratype)

®B (Galeria de los Italianosi D. rfrocu/oe , Hoiotype)

®C (Arctothere Locality)

Fig. 2. Sketch map of Cueva del Guacharo, Monagas, Venezuela, the type locality of Desmodus draculae.

In part after Anonymous, 1968, with modifications and additions by Linares.

dicative of Florida middle Irvingtonian fau-

nas.

Desmodus draculae, new species

Fig. 2-8

"Una forma de Desmodus posiblemente del

Pleistocene . . . mayor que todas las co-

nocidas. . . una nuevaespecie." —Linares

1968:138-139.

"A new species of Desmodus from Vene-

zuela."— Martin 1972:326.

"A new species of fossil vampire bat from

Venezuela."— Woloszyn & Mayo 1974:

260.

Desmodus sp. —Smith, 1976:66.

"Fossil Desmodus larger than all previously

known forms."— Greenhall et al. 1983:1.

Desmodus draculae. —hinaTQs, 1987:11 (fig-

ured on p. 10). -Ray et al., 1988:20 et

sqq., figs. 2-5 (nomen nudum).

Holotype. -MVSB 152-85 PB, skull,

mandible, skeletal parts. Skull lacks zygo-

matic arches and all teeth save incisors;

mandible essentially complete, retains right

canine and all postcanine teeth and left P4;

skeletal parts include left humerus, distal

two-thirds (with ulnar sesamoid in place)

and head of right humerus, distal half or

more of left and right radii, with vestiges of

coossified ulnae, and three vertebrae. All

elements white in color, thoroughly leached

and chalky in texture though retaining sharp

surface detail, except for the radii, which

are in part deeply pitted. Collected by Omar
J. Linares, 10-18 Apr 1965.

Type locality. —Cueva del Guacharo,

District of Caripe, State of Monagas, Ven-

ezuela (Fig. 2), 10°10'27"N, 62°33'07"W.

This cave has been described, illustrated,

and mapped by the Sociedad Venezolana

de Espeleologia in its Boletin (Anonymous
1968, 1971). The cave is at least 9425 me-

ters long, of which the first 1041 meters

(known as the Tourist Zone) is the more
readily accessible, and is terminated by nat-



VOLUME101, NUMBER4 921

Fig. 3. Skulls of vampire bats in dorsal aspect: A, Diphylla ecaudata, USNM269507: B, Diaemus youngi.

AMNH175654; C, Desmodus draculae. holotype, MUSB152-85; D, Desmodus rotundus, USNM1 14977. Scale

IS one cm.

ural barriers in the form of siphons. The
type specimen of D. draculae was collected

at the surface on the floor of the Galeria de

los Itahanos, locahty B on our sketch map

(Fig. 2), at least 1973 meters from the pres-

ent entrance of the cave, and some 1400

meters beyond the limit of living D. rotun-

dus.
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Fig. 5. Skulls of vampire bats in ventral aspect: A, Diphylla ecaudata, USNM269507; B, Diaemus youngi,

AMNH175654. C, Desmodus draculae. holotype, MUSB152-85 PB; D, Desmodus rotundas, USNM1 14977.

Scale is one cm.

Pamtype. —IJSNM 23568, incomplete

skull, lacking most of facial region and all

teeth; incomplete mandible lacking poste-

rior ends of rami and all teeth except base

of right canine; postcranial fragments, in-

cluding fragment of right scapula, and frag-

ments of left and right humeri, radii (with

coossified portions of ulnae), and femora.



924 PROCEEDINGSOFTHEBIOLOGICAL SOCIETYOFWASHINGTON

A

-JT-P-^ ^
Fig. 6. Skulls and jaws of vampire bats. Skulls in posterior aspect: A, Diphylla ecaudata, USNM269507;

B, Diaemus youngi, AMNH1 75654. Skulls in anterior aspect: C, Diphylla ecaudata, USNM269507; D, Diaemus
youngi, AMNH175654. Right mandibular rami in labial aspect; E, Diphylla ecaudata, USNM269507; F,

Diaemus youngi, AMNH175654. Scale is one cm.

Preservation similar to that of holotype, but

not as good. Two proximal ends of right

radii indicate still another individual. Col-

lected by Omar J. Linares, 10-18 Apr 1965,

at locality A, Cueva del Guacharo (Fig. 2).

Etymology.— T\iQ. specific epithet of this

largest known chiropteran vampire com-

memorates Count Dracula, the greatest hu-

man vampire of folklore (Wolf 1975).

Diagnosis. —ADesmodus larger than any

other known form (greatest length of skull

more than 31 mmvs. 27.4 maximum for

D. stocki, length of humerus 5 1 mmvs. 47.5

maximum for D. stocki), but skull more
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Fig. 7. Skulls and jaws of vampire bats. Skulls in posterior aspect: A, Desmodus draculae, holotype, MUSB
152-85 PB; B, Desmodus rotundus, USNM1 14977. Skulls in anterior aspect: C, Desmodus draculae, holotype,

MUSB1 52-85 PB; D, Desmodus rotundus, USNM1 14977. Right mandibular rami in labial aspect: E, Desmodus
draculae, holotype, MUSB152-85 PB; F, Desmodus rotundus, USNM1 14977. Scale is one cm.

slender and delicate. Mandible with ventral

border straight in lateral aspect and with

pockets behind incisors virtually non-
existent.

Measurements. Stt Tables 1 and 2.

Description and comparisons. —Except as

otherwise indicated here, characters of skull

of Desmodus draculae essentially as in D.

rotundus. Skull long and narrow; facial re-

gion even more reduced; interorbital con-
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Fig. 8. Jaws and humeri of vampire bats. Mandibles in dorsal aspect: A, Diphylla ecaudata, USNM269507;

B, Diaemus youngi, AMNH1 75654; C, Desmodus draculae, holotype, MUSB1 52-85 PB; D, Desmodus rotundus,

USNM1 14977. Left humeri in cranial aspect: E, Desmodus draculae, holotype, MUSB152-85 PB; F, Desmodus

rotundus, USNM114977. Left humeri in medial aspect; G, Desmodus draculae, holotype, MUSB152-85 PB;

H, Desmodus rotundus, USNM1 14977. Scale is one cm, pertaining to A-D. Length of E and G is 51 mm, and

FandH, 42.1 mm.

striction even farther forward and relatively dian lambdoidal extension; nasals even

greater; zygomatic ramus of maxilla direct- more reduced and depressed; maxillae

ed more posteriad; occipital margin less scarcely expanded lateral to nasals. In lat-

clearly lyriform, with only suggestion of me- eral aspect, rostrum even more upturned
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and nares even more dorsally directed than

in D. rotundus; dorsal profile of skull slopes

forward from high braincase on a smooth

line, uninterrupted by the slight nasal pro-

jection seen in D. rotundus. In ventral as-

pect, bullae are seen to be still more reduced

than in D. rotundus, and are firmly coos-

sified with skull anteriorly and posteriorly

(as seen posteriorly in Diphylla ecaudata);

palate longer and narrower, incisive foram-

ina smaller than in D. rotundus.

Mandible also as in D. rotundus except

as indicated here. Pockets behind incisors

for reception of tips of upper incisors hardly

discernible. Tips of upper incisors appar-

ently would have rested medial to inner

lower incisors, not in part behind them. In

lateral aspect, ventral border of mandible

quite straight, not curved as in D. rotundus;

posteriorly it curves abruptly dorsad toward

angular process. Posterior part of mandible

overall resembles that of Diaemus youngi

rather than Desmodus rotundus.

The postcranial parts preserved exhibit

few distinctions from Desmodus rotundus

and D. stocki other than larger size and con-

comitant robustness. The entepicondylar

process of the humerus is more slender in

proximodistal expansion than is that of D.

rotundus and D. stocki. Although all spec-

imens of the radius and ulna are incomplete,

deeply pitted, and poorly preserved, it does

appear that the shaft of the ulna distal to its

coossification with the radius is more re-

duced than in D. rotundus and D. stocki. In

none of the specimens can the ulnar shaft

be traced with certainty far beyond the point

of fusion; additional, better-preserved spec-

imens will be needed to resolve the point.

A few fragments each from cave deposits

in Yucatan and West Virginia represent large

vampires of uncertain affinities, but possi-

bly related to D. draculae (Ray et al. 1988).

Geologic age. —Quaternary. Unfortu-

nately there is little basis on which to suggest

an age for this material. The remoteness of

the site within the cave, the occurrence of

an arctothere in the same sector (Fig. 2, lo-

cality C), and the presumed extinct status

of the species, all suggest an early, possibly

late Pleistocene, age. The rotten condition

of the bones and occurrence at the surface

in a wet, active cave, in the same sector with

similarly preserved remains of Desmodus
rotundus and Diphylla ecaudata, are more
consistent with a late, possibly Recent age.

Only additional discoveries of fossils in a

more revealing geologic context, or of living

D. draculae, will resolve the problem.
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